





3D geological modeling and 2D seismic response analysis of  
Ishigaki in Kumamoto Castle
Takao Hashimoto＊1， Yusaku Isobe＊2， Taku Matsuo＊3 and Katsuya Ishizukuri＊4
Abstract: In this study, in order to estimate a three-dimensional geological model, a three-dimensional 
spatial model of the stratum was created from boring data and a geological profile using the Kriging 
method, which is one of the methods of geostatistics. A cross section including the target stone wall was 
cut out from the three-dimensional geological model, the geological composition of the ground behind the 
stone wall and the foundation ground was grasped, and dynamic analysis was performed by FEM. Since 
the purpose is not to express the phenomenon of the collapse behavior itself, but to use it in the seismic 
intensity method used for design in the future, the response acceleration and response velocity 
calculated at the stone wall are calculated using FEM, which is a continuum analysis. Focusing on it, we 
analyzed the relationship with damage. As a result, it became possible to explain by understanding the 
relationship between the geological composition and the interaction between stone wall, and from the 
result of the maximum velocity at the stone wall, the numerical analysis and the damage situation can 
be consistent..
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ρ(t/m3) Vs(m/s) Vs(m/s) σv'(kPa) σm'(kPa) G0(kPa)
00008100300300.2材石
00008100300300.2石栗
Bc 1.70 - - 100.0 123.41 82.27 17000
As 1.74 7 149.3 287.79 191.86 38800
Ac 1.54 4 151.8 350.66 233.77 35500
m-tr 2.04 38 269.0 393.58 262.38 147600
Aso-4s 1.70 22 224.2 425.0 323.53 215.69 307100
Tb-hw 1.70 17 - 370.0 451.95 301.30 232700
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